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(54) ILLUMINABLE DISPLAY DEVICE, AND METHOD FOR ADJUSTING DISPLAY BRIGHTNESS OF 

ILLUMINABLE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an illuminable display device which is shifted 
between two different pieces of display brightness comfortable to an observer, and 
to make the device properly adaptable to an observer's request. 
SOLUTION: First display brightness and second display brightness are manually 
adjustable, the display brightness is linearly adjusted with respect to ambient 
brightness is a shifting area, and the display brightness in the shifting area is 
dependent on the display brightness additionally and manually adjusted in the 1st 
and 2nd areas. 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2^^<i<i<i< shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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CLAIMS 
[Claim(s)] 

[Claim l]lt has a means to adjust display luminance of a display, and a sensor (3) 
which detects ambient luminance, The 1st field of high display luminance which 
display luminance is divided into three fields depending on ambient luminance, 
namely, exceeds the 1st full limits (ALT) of ambient luminance. The 2nd field of 
display luminance lower than the 1st field that is less than the 2nd full limits 
(ALN) of ambient luminance, in a display in which it is divided into transitional 
zone located between these 2 fields, and shift to display luminance of the 2nd 
field of the 1st field from display luminance or shift of an opposite direction is 
continuously performed in this transitional zone and which can be illuminated. Hand 
regulation is possible for the 1st display luminance and 2nd display luminance (LT, 
LN;, A display which is characterized by what adjustment of display luminance is 
performed to linearity to ambient luminance by transitional zone, and is depended 
for display luminance in transitional zone on display luminance by which hand 
regulation was additionally carried out in the 1st field and 2nd field and which can 
be illuminated. 

[Claim 2]The display according to claim 1 which display luminance of transitional 
zone is expressed as a linear function of ambient luminance, and is defined with 
display luminance to which hand regulation of the inclination of this linear 
function was carried out in the 1st field and 2nd field, and the 1st full limits and 
2nd full limits (ALT, ALN) of ambient luminance. 

[Claim 3]Display luminance of transitional zone is the display according to claim 1 
or 2 which can gradual mostly be adjusted automatically to linearity. 
[Claim 4]A display given [ to claims 1-3 ] in any 1 paragraph in which hand 
regulation of display luminance of the 1st field and the 2nd field is independently 
possible to mutual . 

[Claim 5]A display given [ to claims 1-4 ] in any 1 paragraph performed via an 
operating element with same hand regulation of display luminance of the 1st field 
and the 2nd field. 

[Claim 6]another full limits (ALx) of ambient luminance are provided -- ambient 
luminance -- this -- the display according to claim 5 with which display luminance 
of the 1st field or display luminance of the 2nd field is adjusted via an operating 
element for hand regulations depending on another full limits (ALx). 
[Claim 7]The display according to claim 6 in which said another full limits (ALx) 
exist between full limits (ALT) of ambient luminance of the 1st field, and full 
limits (ALN) of ambient luminance of the 2nd field. 

[Claim 8]A display given [ to claims 1-7 ] in any 1 paragraph which is a display of 
vehi cl es . 

[Claim 9]A display given [ to claims 1-8 ] in any 1 paragraph which is a liquid 
crystal display. 

[Claim 10]Detect ambient luminance and this ambient luminance One of three fields of 
ambient luminance. Namely, the 1st field appointed with the 1st full limits and 2nd 
full limits of ambient luminance. How to adjust display luminance of a display which 
is characterized by what it assigns either the 2nd field and transitional zone, and 
display luminance of transitional zone is adjusted automatically for depending on 
display luminance by which hand regulation was carried out in ambient luminance, the 
1st field, or the 2nd field and which can be illuminated. 

[Claim 11]A method according to claim 10 of expressing display luminance of 
transitional zone as a linear function of ambient luminance, and defining with the 
1st full limits and 2nd full limits (ALT, ALN) of display luminance by which hand 
regulation was carried out in the 1st field and 2nd field in inclination of this 
linear function, and ambient luminance which restricts transitional zone. 
[Claim 12]A method according to claim 10 or 11 of adjusting display luminance of 
transitional zone automatically to linearity mostly gradually. 
[Claim 13]providing another full limits (ALx) of ambient luminance -- ambient 
luminance -- this -- a method given [ to claims 10-12 ] in any 1 paragraph of 
adjusting display luminance of the 1st field, or display luminance of the 2nd field 
via an operating element for hand regulations depending on another full limits. 
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[Translation done.] 
* NOTICES * 

3P0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 
Detailed Description of the invention] 

:oooi] 

^Field of the lnvention]Thi s invention has a means to adjust the display luminance 
of a display, and Seng who detects ambient luminance. 

The 1st field of the high display luminance which display luminance is divided into 
three fields depending on ambient luminance, namely, exceeds the 1st full limits of 
ambient luminance. The 2nd field of display luminance lower than the 1st field that 
is less than the 2nd full limits of ambient luminance. It is divided into the 
transitional zone located between these two fields, and is related with the display 
in which the shift to the display luminance of the 2nd field of the 1st field from 
display luminance or shift of an opposite direction is performed continuously and 
which can be illuminated in the transitional zone. 

[0002] 

[Description of the Prior Art]Various means to fit the luminosity of the display 
which can be illuminated to the surrounding optical characteristic are common 
knowledge, in the display in vehicles, the change of luminosity is performed with 
switch one or switch off (night operation or daytime operation) of a head lamp, for 
example. Furthermore, carrying out hand regulation of the display luminance is known 
for this kind of display. In this case, by hand regulation, display luminance is 
changed also to operation at night daytime also to operation. The fault in that case 
is a point that the shift between two luminance levels is rapid. By having reduced 
display luminance manually working at night, it becomes [ that luminosity is reduced 
with as also working daytime, and ], and the fault which must stop having to perform 
hand regulation afterwards again under sunlight of operation daytime, for example 
ari ses . 

[0003]when especially the color monitor is used as a display, changing a foreground 
color by switch one or switch off of head-lamp light is known. For example, the 
change between light color and a dark color is performed with switch one of 
head-lamp light. I hear that the fault of this kind of display cannot control 
display luminance by an above-mentioned variation at the time of twilight, and there 
is. 

[0004] From the U.S. Pat. No. 5617112 specification, the display which adjusts 
display luminance depending on ambient luminance is known. For this reason, ambient 
luminance is measured and the display luminance of a display is adjusted with a 
sensor depending on the measured ambient luminance. The 1st field where ambient 
luminance is high """"s in operation daytime, and the 1st high display luminance is 
adjusted in this field. The 2nd field where ambient luminance is low supports 
operation at night, and low display luminance is adjusted. In the 3rd field between 
the two above-mentioned fields, the shift (or reverse shift) to display luminance of 
operation is continuously performed from display luminance of operation at night 
daytime, in the transitional zone, a change of display luminance is made by a 
nonlinear fixed function. This function ****s in the ratio of valve opening of the 
pupil of human being at the time of light-and-darkness shift. The manual accessing 
means is not established here. 
[0005] 

[Problem(s) to be Solved by the lnvention]The technical problem of this invention is 
providing the display which performs the shift between two comfortable different 
display luminance and which can be illuminated, and enabling it to be adapted 
suitable for an observer's demand for an observer. 

Page 3 
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:0006] 

^Means for Solving the Probl em] Hand regulation of this technical problem is possible 
"or the 1st display luminance and 2nd display luminance, adjustment of display 
"uminance is performed to linearity to ambient luminance by transitional zone, and 
display luminance in transitional zone is solved by composition depending on display 
luminance by which hand regulation was additionally carried out in the 1st field and 
2nd field. 

[0007]a technical problem detects a ambient luminance again — b — this ambient 
luminance of [ one ] the three fields of ambient luminance. Namely, the 1st field 
appointed with the 1st full limits and 2nd full limits of ambient luminance, It 
assigns either the 2nd field and transitional zone, and is solved by a method of 
adjusting display luminance of transitional zone automatically depending on display 
luminance by which hand regulation was carried out in c ambient luminance, the 1st 
field, or the 2nd field. 
[0008] 

[Embodiment of the lnvention]By the means of this invention, the observer can carry 
out hand regulation of the display luminance according to an own demand in the 1st 
field and 2nd field first. For this reason, it is constituted so that the hand 
regulation especially of the display luminance can be carried out independently of 

mutual in the 1st field and 2nd field. Even if this changes the luminosity to 
operation at night, there is also no influence in the luminosity adjusted to 
operation daytime. 

[0009]By the transitional zone between operations, a change of display luminance is 
fully made to linearity to ambient luminance in operation and the night daytime. 
However, in this transitional zone, it depends for display luminance also on the 
display luminance by which hand regulation was carried out in the 1st field and 2nd 
field ( namely, daytime operation or night operation) additionally. If the value of 
the display luminance by which hand regulation was carried out separates greatly and 
exists in the 1st field and 2nd field when ambient luminance changes uniformly by 
the transitional zone by this, display luminance will change the inside of this 
field promptly, if it puts in another way, the luminosity to which the transitional 
zone was left for and the 1st field or the 2nd field was adjusted will be reached in 
the value of ambient luminance provided in immobilization, respectively. 
[0010]The display luminance to which it was taken into consideration when an 
above-mentioned value asked for the display luminance of the transitional zone 
advantageously especially, and this display luminance was expressed as a linear 
function of ambient luminance, and hand regulation of the 1st field and the 2nd 
field was carried out for inclination of this linear function. It is set with the 
1st full limits of ambient luminance, and the 2nd full limits ALT and ALN. The 
display luminance of the transitional zone is calculated according to formula L=k 
and ((lt-ln)/(alt-aln)) xAL, l is the display luminance of the transitional zone 
here, k is a constant, LT and LN are the display luminance by which hand regulation 
was carried out in the 1st field and 2nd field, ALT and ALN are full limits of the 
ambient luminance which restricts the transitional zone of the 1st field and the 2nd 
field, and AL is ambient luminance. 

[OOlljit replaces with changing the display luminance of the transitional zone 
according to a linear function strictly, and has a minor-change step size -- a 
linear function can also be established mostly, if it considers that a means to 
operate in digital one generally is used in order to control display luminance, 
since especially this means can omit an additional digital-to-analog-conversion 
means, it is advantageous. 

[0012]Accordi ng to the embodiment of this invention which thinks the amenity as 
important, hand regulation of the display luminance in the 1st field and 2nd field 
is performed via the same operating element. It is determined via the driving means 
of a display which is changed between the two above-mentioned display luminance in 
the case of operation of an operating element. For this reason, the full limits ALx 
of ambient luminance are formed, when ambient luminance is less than these full 
limits, the display luminance of the 2nd field is changed, and when ambient 
luminance exceeds these full limits, the display luminance of the 1st field is 
changed. The full limits ALx exist in the transitional zone advantageously, in this 
case, also in the transitional zone, if new adjustment is performed via an operating 
element, display luminance will be changed indirectly. 
[0013]The display of this invention is especially used within vehicles 
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advantageously. This is because especially the good recognition nature in the 
various ambient-light characteristics is important within vehicles. However, use by 
other field of application which is generally using the display equipment which 
carries out self-luminescence for a display is also possible. This is a field of the 
electronic item as consumer goods, industrial electronic parts, aeronautical 
navigation, or a marine vessel. 
:0014] 

;Example]This invention is explained in detail according to an example and figures 
jelow. 

;0015]The main components of the display which can be illuminated are shown in 
drawing 1. This device has the display unit 1 and this unit can be constituted as a 
liquid crystal display. The display unit 1 is driven with the control device 2. This 
is a microprocessor. The control device 2 transmits a signal required for image 
display, and the signal showing display luminance to the display unit 1. The 
component required in order to adjust a picture and to form a screen signal is not 
illustrated in detail by drawing 1. These are common knowledge at a person skilled 
in the art, and it is because it is unnecessary also to an understanding of this 
invention. The control device 2 is connected to the sensor 3 which detects ambient 
luminance. Hand regulation of display luminance is performed via the operating 
elements 4 and 5 of the operating unit 6. in the example of a graphic display, 
display luminance is reduced via the operating element 4, and rises via the 
operating element 5. The operating element is constituted as a key in this case. It 
is usable similarly in members, such as other composition gestalten, for example, a 
pivotable operation knob etc. The control device 2 forms the signal which processes 
the information sent out from the sensor 3 and the operating umt 6 and with which 
display luminance is expressed, and transmits this to the display unit 1. 
[0016]The display luminance of the form of the luminance L is shown in drawing 2 to 
the ambient luminance of the form of the illumination intensity AL. Ambient 
luminance is divided into three fields by the full limits ALN and ALT. Ambient 
luminance smaller than the full limits ALN ----s in night operation of a display, 
and bigger ambient luminance than full-limits ALT ----s in daytime operation of a 
display. The display luminance to operation can carry out hand regulation between 
LNmin-LNmax at night. Hand regulation is possible also for the display luminance to 
operation between LTmin-LTmax in a similar manner daytime. The values LN and LT 
adjusted by the operator are values of the display luminance which is always less 
than the full limits ALN of ambient luminance, or are values of the display 
luminance which exceeds full-limits ALT. in the transitional zone between ALN-ALT, 
linear shift is performed among the actual adjustment values LN and LT. Since the 
shift during operation is performed in operation and the night daytime by always 
providing the full limits ALT and ALN in the fixed value of ambient luminance, it 
depends for the display luminance in the transitional zone on the above-mentioned 
value. This means generating in the inclination from which the straight line which 
describes the transitional zone differs. Therefore, being underlined with the 
straight line of the transitional zone produced from here over the transitional zone 
is shown by drawing 2 to the group of various values of the display luminance 
adjusted in operation in operation or the night daytime. 

[0017] Adjustment of the display luminance to operation and adjustment of display 
luminance [ as opposed to / at night / operation ] are performed by the same display 
device daytime as shown in drawing 1. in order to determine any of display luminance 
to operation should be changed in operation or the night daytime, another full 
limits ALx to ambient luminance are formed in the transitional zone, when ambient 
luminance is smaller than these full limits ALx, if an operating element is 
operated, the display luminance of an active region will be changed at night, and 
when ambient luminance is conversely larger than ALx, the display luminance to 
operation is changed daytime. The luminosity in the transitional zone is 
simultaneously changed indirectly by this. This is shown to drawing 2 by the dashed 
^ine. 

0018]The shift using a detailed stage level may be performed as strictly shown in 
inear drawing 2 instead of a shift straight line as a detailed expansion part 

figure, if it is the stage level Ls small enough, it will not be recognized by the 

observer even if it changes display luminance in digital one. 

[0019]The flow chart which adjusts display luminance is shown in drawing 3. A 

program is started from the usual initialization step at Step S31. Then, ambient 
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luminance is detected at Step S32. in Step S33 and S34, it is assigned to one of the 
fields in which this ambient luminance is three by comparing ambient luminance with 
the full limits ALN and ALT. Depending on this comparison, the display luminance L 
is defined by Step S35, S36, and S37. when detecting the ambient luminance AL at 
Step S32, this may be performed continuously, or may keep a predetermined interval 
and may be performed. The appropriate value to the display luminance of each time is 
supplied to a display (not shown). 

[0020]The method step which carries out hand regulation of the display luminance to 
operation via the same display device in operation or the night daytime is shown in 
drawing 4. It is asked after the initialization phase in Step S41 whether the 
operating element was operated at Step S42 . when operated, it is compared by Step 
S43 whether the measured ambient luminance AL is smaller than the full limits ALx. 
When small, the display luminance LN to operation is changed at Step S44 at night. 
As a result of the inquiry by Step S43, when the ambient luminance AL is larger than 
the full limits ALx, display luminance LT of operation is changed at Step S45 
daytime. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing l]lt is a figure showing the main components of the display which can be 
ill umi nated . 

[Drawing 2]lt is a figure showing the adjustment device of this invention for 
display luminance depending on ambient luminance. 

[Drawing 3]lt is a figure showing the method step which adjusts display luminance. 
[Drawing 4]lt is a figure showing the method step which changes display luminance 
via an operating element. 
[Description of Notations] 

1 Display unit 

2 Control device 

3 Sensor 

4, 5 operating elements 
6 Operating unit 
L Luminance 

AL Illumination intensity 

LN and LT Adjustment value of display luminance 
ALT and ALN Full limits of ambient luminance 
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[Drawing 1] 
[Drawing 2] 
[Drawing 3] 
[Drawing 4] 
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